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Middle Jurassic radiolarian assemblages from Zlatar Mt.
(SW Serbia)
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Abstract. Detailed micropalaeontological research of Jurassic siliceous rocks was performed at the local-
ity Komarani on the eastern flanks of the area of Mt. Zlatar in SW Serbia. According to the determined radi-
olarian associations, the investigated radiolarites are of Late Bajocian to Early Callovian age.
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Ancrpakt: Ha nokanurery Komapanu, Ha ucTouHuM maguHaMa mannbe 3inarap (J3 CpOuja) usspiicHa
Cy JIeTaJbHa MUKPOIIAIEOHTOJIOIIKA HCTPAKUBAA JYPCKUX CHITHIMjCKUX ceauMenara. Ha ocHoBy oapehennx
panuonapujcKuX acolujacuja yTBpheHa je ropmodajecka 10 J0HOKETIOBEjCKa CTapOCT paauoapuTa JIoKa-

nutera Komapanu.

Kibyune peun: cpenma jypa, paguonapuje, Yayrpammsn Junapunu, ceno Komapanu, J3 Cpbuja.

Introduction

The investigated area is situated in western Serbia,
in an extremely complex geotectonic setting (Fig. 1).
There are two belts of ophiolitic mélange in the terri-
tory of western Serbia. Petrographic and geochemical
differences between the ophiolites of the two belts
were used as evidence for the existence of two distinct
oceanic basins, originally separated by one or several
Adria-derived micro-continents (ROBERTSON & KA-
RAMATA 1994; DIMITRUEVIC 1997 and KARAMATA
2006). The more external belt is known as the Dinari-
dic Ophiolite Belt (PAMIC et al. 2002 and KARAMATA
2006) or the Central Dinaridic Ophiolite belt (LuGo-
VIC et al. 1991), while the internal belt is known as the
Vardar Zone Western Belt (KARAMATA 2006), Inner
Dinaridic ophiolite belt (LUGOVIC et al. 1991), Exter-
nal Vardar Subzone (DIMITRUEVIC 1997, 2001) or sim-
ply the Vardar Zone (PAMIC et al. 2002). This “two
ocean” model contrasts with that of PAMIC (1998),
Pamic¢ et al. (2000), CSONTOS et al. (2003) and SCHMID
et al. (2008), who suggested that both ophiolitic belts
originated in a single ocean. SCHMID et al. (2008)
considered the two belts of ophiolites as relics of the

same, formerly coherent ophiolitic sheet (their
Western Vardar Ophiolitic Unit) that was obducted
onto the Adriatic passive margin in the Late Jurassic.
Parts of the Adriatic margin, which occur below the
ophiolitic units in the form of windows, were inter-
preted as microcontinents by earlier authors.

The ophiolite belts in western Serbia are separated by
the Drina—Ivanjica Unit. The majority of authors regard-
ed the Drina—Ivanjica Unit as a continental terrane that
was originally located between two separate oceanic
basins (DIMITRUEVIC & DIMITRIJEVIC 1973; ROBERTSON
& KARAMATA 1994; DIMITRUEVIC 2001; KARAMATA
20006). Others were of the opinion that this element was
formed by out-of-sequence thrusting from the European
margin (PAMIC et al. 1998; PaMIC & HrvATOVIC 2003).
According to SCHMID et al. (2008), the Drina—Ivanjica is
a thrust sheet which was probably emplaced on top of
the East Bosnian—Durmitor thrust sheet in the Early to
mid-Cretaceous times. Similar to the East Bosnian-
Durmitor composite thrust sheet, the Drina—Ivanjica
thrust sheet passively carried the previously obducted
Western Vardar ophiolites (Zlatibor ophiolites).

Due to the tectonic position of the investigated
area, this paper is an important contribution to a bet-
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essarily a part of an in situ pre-
served stratigraphic cover of an
ophiolitic sequence, but that
they could also occur as gravi-
tationally emplaced olistoliths
or olistoplake (DIMITRUEVIC
1997), or as tectonically incor-
porated slices torn off the
Adriatic margin and incorpo-
rated into the mélange below
the obducted ophiolite (DJERIC
et al. 2007a; SCHMID et al.
2008). The third, largest group
includes radiolarite strata de-

l :
E3.0Z27

posited onto the drowning pas-
sive margin of the Adria (East
Bosnian—Durmitor nappe and
Drina—Ivanjica thrust sheet)
(DsERIC et al. 2007a).

The radiolarites found at the
locality Komarani could be a
part of the ophiolitic mélange
that structurally underlies the
ophiolites of the Dinaridic
Ophiolite Belt (KARAMATA et
al. 1997). Alternatively, they
could also represent the matrix
(could also be a block in the
mélange) of the mélange for-
mation of the East Bosnian—

[T s [ s

—Durmitor Unit (DJERIC et al.
2007b).

Fig. 1. Tectonic sketch of the Dinarides (after SCHMID et al. 2008), indicating the

position of the studied locality. The units mapped are, from external to internal:

Material and Methods

1, External Dinarides (without subdivisions); 2, East Bosnian—Durmitor Unit;

3, Drina Ivanjica Unit (parallelized with the Korab Unit of Albania or the Pelagonian
Massif of Greece, part of the Internal Dinarides); 4, Jadar and Kopaonik blocks (part
of the Internal Dinarides); 5, Dinaridic and Western Vardar ophiolites (parallelized
with the Mirdita ophiolites of Albania, obducted onto the internal Dinarides in
Jurassic times); 6, Sava Belt (Paleogene suture zone); 7, Eastern Vardar Ophiolites;

8, “European” units (Tisza-Dacia and Carpatho-Balkan).

ter understanding of the geological evolution of the
area, which will enable comparison with similar rocks
in the surrounding regions.

Geological setting

Very thick Jurassic radiolarite successions are typical
for the area of the Zlatar Mt. A widely accepted opinion
among Serbian geologists is that the association of
siliceous rocks (cherts and radiolarites) that belong to
the Zlatar Formation represents a sedimentary cover of
an oceanic crust (RaApovanovic 1987, 2000). Accord-
ing to other opinions, Jurassic radiolarites are not nec-

The described radiolarian
assemblages originated from
one single section at the Ko-
marani Village (Fig. 1). Four
samples were taken from the
radiolarites at the locality Ko-
marani, but only two were po-
sitive. The chert samples were
treated only with dilute 5-7 % hydrofluoric acid, fol-
lowing the method of PESSAGNO & NEWPORT (1972).
In all samples, nassellarians were much more abun-
dant than spumellarians. The residues of the acid
treatment, which yielded well preserved faunas, were
studied for biostratigraphic purposes. In order to
establish the age of the radiolarian assemblages, the
zonation schemes proposed by BAUMGARTNER et al.
(1995) were used. An SEM microscope ISI-160 in
GIN RAN (Moscow) was utilized for the precise iden-
tification and illustration of the radiolarians. These are
illustrated in Plate 1. The micropaleontological mate-
rial is housed at the Faculty of Mining and Geology in
Belgrade (registration numbers ND 328 and ND 329).
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Section description and biostratigraphy

The locality is, actually, an abandoned chert quarry
in the Komarani Village, by the road Nova Varos$—
—Akmaci¢i—Komarani—Pavlovi¢a Brod (x = 7411117,
y =4811144). The investigated section is composed of
alternating thin-bedded silicified siltstone and dark
brown to black thin- to medium-bedded radiolarite.
Siltstone is the predominating rock. The actual thick-
ness of the radiolarite in this section can not be deter-
mined because the layers are extremely tectonically
deformed. These radiolarites might belong to the
ophiolitic mélange situated below the ophiolites of the
Dinaridic Ophiolite Belt (KARAMATA et al. 1997). On
the other hand, the radiolarites might be the matrix of
the mélange in the East Bosnian—Durmitor Unit
(DJERIC et al. 2007D).

Four samples were taken from the radiolarites in
the quarry, but only two were positive.

Sample ND 328 was taken from dark brown, thin-
bedded, partly clayey radiolarite. The fauna is sparse,
poorly preserved, with mostly broken or deformed
forms. The following species were identified:
Triversus hungaricus (Kozur), Cinguloturris getsen-
sis O’DOGHERTY, GORICAN & DUMITRICA, Eucyrti-
diellum sp. cf. E. semifactum (NAGAI & MIZUTANI),
Unuma sp. cf. U. gordus HULL, Williriedellum (?7) sp.
and Hiscocapsa sp. (Plate 1).

The uppermost Bajocian to Early Callovian (UAZs
5-7) age of the chert is based on the identified
Eucyrtidiellum sp. cf. E. semifactum.

Sample NP 329 was taken from glassy, dark gray
compact radiolarite. The radiolarian association is
abundant and versatile. The following species were
identified: Dictyomitrella ? kamoensis MIZUTANI &
Kipo, Eucyrtidiellum unumaense s.l. YAO, Willirie-
dellum tetragona (MATSUOKA), Protunuma ? ochien-
sis MATSUOKA, Williriedellum sp. aff. W. yaoi (Ko-
ZUR), Williriedellum carpathicum DUMITRICA, Sticho-
capsa japonica YAO, Unuma gordus HULL, Unuma sp.
cf. U. gordus, Triversus kasinzovae VISHNEVSKAYA,
Stichocapsa sp., Protunuma sp., Unuma sp., Dictyo-
mitrella sp., Xitus (?) sp. i1 Zhamoidellum sp. (Plate 1).

Late Bathonian to Early Callovian age (UAZ 7)
was established according to the presence of
Dictyomitrella ? kamoensis (UAZs 3—7; BAUMGART-
NER et al., 1995) and Williriedellum carpathicum
(UAZs 7-11; BAUMGARTNER et al., 1995).

Final remarks

Siliceous deposits from the Komarani locality con-
sist of radiolarian cherts with clay and silicified silt-
stone. Based on the radiolarians, the analyzed cherts
were deposited between the Latest Bajocian and Early
Callovian. The radiolarian association in the sample
NbD 329 is more abundant and versatile, thus it indi-

cates a shorter time interval — Late Bathonian to Early
Callovian. Radiolarites that represent the matrix
(could also be a block in the mélange) were also
observed in a nearby locality Abesko Brdo (area of
Sjenica, SW Serbia). The age of the radiolarites from
the locality Abesko Brdo is compatible with the age of
the siliceous sediments in the locality Komarani
(Callovian; GAwLICK et al. 2009). The radiolarian
associations from the locality Komarani are correlat-
able with the radiolarian associations identified from
sediments of the central Pontides in northern Turkey
(BRAGIN et al. 2002), in the West Carpathians (RAKUS
& OzvoLpovAa 1999), as well as with the Upper
Bajocian to Oxfordian associations from the sedimen-
tary cover of ophiolites in Albania (MARCUCCI et al.
1994). Similar radiolarian associations are known
from a locality on the Mangart Mt. in Slovenia (SMuc
& GORICAN 2004), the Medvednica Mt. in NW
Croatia (HALAMIC et al. 1999), as well as from the
Mirdita area in Albania (CHIARI et al. 1994; PRELA
1994).
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Pe3ume

Cpenmojypcke paauoJiapuje mjiaHuHe
3aarap (J3 CpoOuja)

Cwmnujcke CeAMMEHTHE CTEHE, IPEeACTaBbeHE
pPOKHAIIMMA U PaJHOJapUTHMA, IIUPOKO Cy PacIpo-
crpamene y Cpouju. Hajuenrhe cy mpucyTtHe y yHYy-
TpammuM JenoBuMa JluHapuna, y okBUpY oQuoinT-
CKHX TIOjaceBa W/miu ca (popmaiujama ohHuOIUTCKOT
MenaHxka, pehe y ApyruM TeoJoIIKuM CpeanHaMma.
Poxnamm n pamuonaputu CpOuje dopMmupaHu cy y
Pa3IMYUTHM YCIIOBHMA, OJ1 TIOTHOXKja KOHTHHEHTAITHE
HaJiHe 10 A0NCaTHNX JEJI0Ba, Y TyOOKOMOPCKOM pO-
BY U y KOHTHUHEHTAJIHUM pU(TOBHMA. MaKCUMyM aKy-
MyJlanyje poKHAU U PaJHoIapUTH TOCTIKY y Cpea-
EM M TOPH-EM TPHjacy, Kao ¥ TOKOM CPENIEbE M TOPHE
Jype.
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Ha noxamurery Komapanu koju ce Haiasu mopen
myta Hosa Bapom—Axkmaunhin—Komapann—IlaBnosu-
ha bpoxg (x = 7411117, y = 4811144) oTKpHBEH je
MPO(UIT TAHKOYCIIOjeHNX CHIU(PUKOBAHUX AJIEBPOIH-
Ta ¥ TAMHOOPAOH 0 IPHUX TaHKO JIO0 CPEIhe YCIIoje-
HuX paanonapura. CTBapHa Ae0JpHMHA pagroNapuTa u
aJeBpOJIUTa Ha OBOM MPOQUIYy Ce HE MOXE yCTaHO-
BUTH jep Cy CJIOjeBM TEKTOHCKH jako mopemeheHm.
ITpema RADOVANOVIC (1987) pokHAIM U aleBPOIUTH
nokanutera Komapann mpencrasspajy wian dopma-
nuje 3marapa JuwHapuiackor oQHONHTCKOT Tojaca.
HaBenenn aytop cMarpa Aa aconmjanyje CHIIHIH]-
CKHX CT€Ha Ca CIMBOBHMA 0a3alNTHHUX BYJIKAHHWTA OBE
(hopmarmje HECY 00yxBaheHe MpoIecoM MellaHKHupa-
wma. [Ipema DIERIC et al. (2007b) uctpakuBaHu ce-
IUMEHTH HajBEpPOBAaTHHjE€ IIPEICTaBJhajy MATPUKC
(6m0k?) memamxka IcTouHOO0CAaHCKO-TYPMUTOPCKE
jenVHHIIE.

U3 pagnomapurta Komapana y3ere cy 4 mpobe, anu
Cy caMo 2 fane MO3UTHBHE pe3yiTare:

[Ipo6a HD 328 — dayHa je peTka, yIiIaBHOM cliabo
odyBaHa 1 BehrHa MprMepaka je moJoMJbeHa WITH JIe-
¢opmucana. CrapocT poxHana je ropmu 0ajec (Haj-
BUIIK JaenoBH) no nomu kenoBe] (UAZs 5-7) wm
onpeheHa je Ha OCHOBY IpUCYCTBa BpcTe Eucyrti-
diellum sp. cf. E. semifactum (NAGAI & MIZUTANI).

IIpo6a HDb 329 — Acommjanmja paanonapuja je
OpojHa u pazHOBpCcHa. [ opmobdaTCcKa 10 JOHOKEIOBE)-
cka crapoct (UAZ 7) ompeheHa je Ha OCHOBY IpH-
cyctBa Dictyomitrella ? kamoensis (UAZs 3-7; BAUM-
GARTNER et al. 1995a) u Williriedellum carpathicum
(UAZs 7-11; BAUMGARTNER et al. 1995a).

CrnudHEe cpenmbojypeKe paauoaptjcKe acoIHjaru-
je mo3HaTe cy W W3 Jokamurera Abemxko Opmo, J3
Cpbuja (GAWLICK et al. 2009), mnannne Manrapr,
Cnoennja (SMUC & GORICAN 2004), miarure Men-
Bemuuia, C3 Xprarcka (HALAMIC et al. 1999), Mup-
muta oapydja y Anbanuju (CHIARI ef al. 1994; PRELA
1994), xao u 3anmagamx Kapmara (Raku$ & OzvoL-
DOVA 1999).
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PLATE 1
Middle Jurassic radiolarians from the Komarani locality.

Scale bar = 50 um (Figs. 1-6, 8, 10-22, 24-29); = 20 um (Fig. 7); = 100 um (Figs. 9, 23).

Triversus hungaricus (Kozur), sample NP 328.

Cinguloturris getsensis O’DOGHERTY, GORICAN & DUMITRICA, sample NP 328.
Williriedellum (?) sp., sample ND 328.

Hiscocapsa sp., sample ND 328.

Unuma sp. cf. U. gordus HULL, sample ND 328.

Eucyrtidiellum sp. cf. E. semifactum (NAGI & MIZUTANI), sample ND 328.
Dictyomitrella sp. cf. D. kamoensis MizUTANI & KIDO, sample NP 329.
Dictyomitrella kamoensis MizUTANI & KIDO, sample ND 329.
Triversus kasinzovae VISHNEVSKAYA, sample NP 329.

Xitus sp., sample ND 329.

Eucyrtidiellum unumaense s. I. (YAO), sample ND 329.

Stichocapsa sp., sample ND 329.

Stichocapsa japonica YAO, sample NP 329.

Williriedellum sp. cf. W. tetragona (MATSUOKA), sample NP 329.
Williriedellum tetragona (MATSUOKA), sample ND 329.

Williriedellum sp. aff. W. yaoi (Kozur), sample ND 329.
Williriedellum carpathicum DUMITRICA, sample NP 329.
Zhamoidellum sp., sample ND 329.

Arcanicapsa (?) sp., sample ND 329.

Hiscocapsa (?) sp., sample NP 329.

Unuma sp., sample ND 329.

Unuma sp. cf. U. gordus HULL, sample ND 329.

Unuma gordus HULL, sample ND 329.

Protunuma ochiensis MATSUOKA, sample ND 329.

Protunuma sp., sample ND 329.
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